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ABSTRACT 

PROBLEM TO BE SOLVED: To produce a zirconia protective membrane having high 

abrasion resistance and erosion resistance by specifying an including ratio 

of a zirconium alkoxide to an alcohol, solating a composition obtained by 

adding water, a chelating agent, and an acid catalyst or a base catalyst to 

a mixture of the zirconium alkoxide and the alcohol, coating the solated 

composition on a coated body, firing the coated composition to provide the 

membrane, and providing orientation to the membrane. 

SOLUTION: This zirconia membrane is produced by forming a sol of a 

composition by using (A) a zirconium alkoxide of formula I Zr(OR)(sub 4) (R 

is a 1-lOC alkyl or a hydroxyalkyl), e.g. zirconium n-propoxide, and (B) an 

alcohol of formula H ROH (R is same as formula I) or dihydric alcohol, and 

a chelating agent capable of forming a chelate complex with zirconium ion, 

such as acetylacetone, and a catalyst such as hydrochloric acid and 

ammonia, coating the sol on a substrate to be coated, and firing the coated 

sol at 600-1,000 deg.C for about 2hr by using an electric furnace to 

provide the zirconia membrane having an oriented deposited crystal. 

Further, the molar ratio of the components A:B is regulated so as to be 

(1:10) to (1:50). 
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7;i/n+-t}-'f H{tji^b*;HtTi ofiu;T©i^>'i'=i-'? 

A7;i'=J+-y--i' H©7;u3^iJ-f Hafi:{t^*itx-ri)7;i' 

50 fiK«BjggT$> D . cniCY, O, SZrO, IC?:*bl75 



( 7 ) 



10-259095 

12 



11 



[0 0 5 2] r^nS©adtSgSrVif:^.x^' 



S^bigj^^Jnilx, 7C*rtS8TOieaoE|p]ttJceHUT X%i=>n-ft5mm<DV)mm^. 2 0mmX2 0mm 

mmitm^^-J)i3=.7m<D^mit^::t'h'5!mr$> hbtz, 7.fcf>n-^'-{c«M i kasasjoi h-d 

•5. ^-WBS. ^JniSn*Sa®^Ji®E^t:*ilttv;i/3-7 X^^Vi. Xt>3-h^#«[5lGia«^ 8 O O r pm 

5^«sn. mm^mwtim'^m'j)i3~7miz7itii)?>ti [0053] ^mmt'/}vmm.mmm, 450° cts 

[0 0 4 7] m^iii. mi^mmnmmmmmonm^t i^0xm'&tti'en<Dmmz-o\^^x^m^-<Df&^(DV 

±ie©3^;U%eKOY, O, ^miaLfz-J)l^-7± tt*n : l : 5 : l 5 Offifig$Wr^l/;U^Jg$: 4 [hI^ 

y5.yi;7,tmmz. :$i^m(Di?)VU=.7m<DmnX& «L, tej®^^OIiJ14SEM$ffll.iTS!l«-r-5>i:*>l2 

Sffl^JRlrKK-f -y K 'J (Y (CH, COO) ,) Mm©»**iab-pfc. 

*®»^l)o-rs^:t{cj;o, 8^;i/%esoY, o, * [0054] -f-o^. -tti^ncsSi^ 1 0 0 0 • ct 

^#tfcv';i'n-7-lr75>;/i7XIKTa5^T!i4'®i^S 2li#W6!ifi£U5?;i'n-7IK<£S23ib^c. 01«±iew* 
[0 0 4 8] co^, ^6tifc5^;mn7-tr75yi';:^ 20 nr.7K©^-n-?n©x^llSfiaSrl^-S+{cJt«iUT 

7±yivi'7.m\Ztt^m^mm^t>iEimm^^L, -JJV^-'yAZfuts^-^^ K : 7±^)l7±h> ■. 7jc : 

mi^mmnmmnmm<Dmm»tLxnmzm^<i^^^ n-ya/ty-^Kotji/tt^n : 1 : 5 : sxsb^m^ 

(D^m&thX<DlBi\,mmi6^)V%OY, O, T. iP)V3-7m (l : 1 : 5 : 5) tWT^. ) \tm 

Ltzm^\zmn. io'E}i%u±x'\mmm^hxh iBta*x^iHi#fA^'-> (01+. iT^nisfsn^sEPT 

[0 0 4 9] («a. Y, O, ®IHSfttTtt±t2©i^K'f [0 0 5 5] ^tliZML. *|ligtRJC«.5x;i/Zl-'>A 
hU"i;AK^{r5g^-f -y h'J'i7A^X7"7'J>m'f 30 ■fat^^-^^]':7-t^)V7±h>::^ : n-yn/l/ 

h'J':?^^. -I"-;/ bU':7A/;uv;i':/h4^-tt-f H^o-f -;pcDt;Pitdn : i : 5 : i ox$>^m.^itim-r^ 

5/ h'j':7A7;i'n+-t}-'f K®ffiffl*t^«o±fB©3t;i/ i/;u^«*»e.Sig$nfc-:?;pax7i^ (iiiT. i^jvzi- 

%mm<DY, O, iWiiaLtz-J)Vn-7±:yS.yi7 7.(D 7M (1 : 1 : 5 : 1 0) t^t^. ) . mWi^ttifi 

m^^tmrnizuimx^^. i : i : 5 : 1 5xsb^V)m^*^<^mm-^tirz'j)vu 

[0 0 5 0] -711 (^T. >>)V:J-7m (1:1:5:15) tm 

l^^M -rs. ) > : 1 : 5 : 2 OXiS>^'/)mm 

i^mmi) 7 6. 8vft%(7)y)i'n~'yAzfu^^-*jr i>-^^&m-^nfti?)\^:3-7m (SkT. i»\^^-7m 

■i ]^^'^tin-zfan/-)mm (Aldrich Chemical C (1:1:5:20) tWT^. ) > feffifiglt^n : 

ompanyS!) S: n -T'D/IZ-iP m^fmxm^) iZ 1:5: 2 5 -l?a&-5y;l/^Jg7!i>?,S!ji$n;tv?;Uzi "7 

mmv, M\z7-t^}U7±h> (.^^imxm^) t io m (ot. i?}uzj-7m (i : i : s : 2 5) tmr 

mm^mtaLx. vji'a->^Ayn#=^'ij-'r h : 7-fe? ^. ) x\t. v^)V3=.7m^o (2 0 o) (3 1 

;i'7-feh> :*: n-yn/1/-;i/0^;Ht*n : 1 : 0) B^lcmi-'SlHl^^ (0 1 (2 0 0)^(3 

5 : 1 ox$>^m^m^mmvtz. i o) ^r^-r. ) o?gjiAii,e,n/s:. 

[0 0 5 1] mmtZ, vJi/3r:C7AyDil«++)--f K : 7 [0 0 5 61 -^-bT, n-:/n/^y'-)],0iti)i:k^<f3: 

•fe5^;i'7-fe S> : :^ : n-:/a/^/-)l<D^)Viti)il : ^{CtifH (1 1 1 ) ffl-l* (0 2 2) S^tC^^^Bf-S Hgf 

1 : 5 : 1 5. Rj;i : 1 : 5 : 2 0. : 1 : ^O^ft®{£T*i^6n, >';l'Z]-7ll (1:1:5: 

5 : 2 5X$>^fS.0^m^m&LrZo WtZit^mtLXm 25) iC*5ViT« (1 11) ffl, (0 0 3) ffiRt; (1 

mz, i?;i/a-":7Ayn#+-y-'f H : 7-t5^Jl'7-fe h 13) ffitC*flB-r«|5I^ia©*4S-risI»r/'?^'->*<# 

>:*: n-7'D/V-;i/©t;HtAn : 1 : 5 : 5T ^.nfc:, C©^«tt, *^i60S®-:^;i/3-7IKT, JI^Bf 



( 8 ) 
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1:5:25) iHom^lZ^^^Rl^^^^^ 0 . moi^- 

[0 0 5 7] itmm-V$>i>'^)V^-7m (1 : 

1:5:5) fiSoT^D^SlBTfeS**. *SIJS«^0 

tt>?;Un-7K (1:1:5:25) -eSfe^Vi. ;in 
nSo 10 

[0 0 5 8] Mtr, ^^m^mz^^mmm^oim^. 

jgl (1 : 1 : 5 : 5) tt^iB*iaiga<*!l*S-r^*^ 

'J)lzi-7m (1 : 
1:5:25) T«««0iea*i«ffibTViS::t*^iJ- 

[0 0 5 9] ^LT, Jtt!^09T'^^i;;m-7iK (1 : 
1:5:5) tit^VX, :^^mm<D'J)lZl-7mX\t 20 

S«ttlilSf ®mfi£?g*0 n - y D/1 / -;K0 J±*i;^^ < 
tti;;P3r:7K (1:1:5:25) T«%>i«V^c:t*t 

[0 0 6 0] ±ie;^ftt|Bl«©;^ffiTsilS$nS:S^ 
^Ua-C/AT'OTi^^^^-y-'f h* : 7-ir^;P7-t h > : * : n 
-:/D/'^/-;KO€:;i/Jt*n : l : 5 : 14. 3T*-5 

*n 0 0 0' CT?^^v';i'3-7m (l : l : 5 : l 

[0 0 6 1] ::<Dm, m^um^^ 8 0 0° ctLtzm-^ 

t>. )^^ia**n 0 0 0° c-c$>^i»v^~7m (l : 
1:5:15) ta«|^<t0#1±®x;Uan7liJ4>*#?. 

(IIJS01J2) 7 6. 8wt %©>';^a-'?A7'^#:^•t}■ 
-^ H^r-^On-ya/iy-Jl/itM (Aldrich Chemical C 
ompanyS) ^n-zfa/\y -J\, m^UMJ:^^^) fc 
}§iSL. MtC7-fe^;i'7-kh> (ft^t^ifi^X^ttii) t 40 

«ij*^3)nUT, -:?;va-':7A:/D;p+ii-'f h : 7-fe? 

;P7-feh> : * : n -yDA/-;KDt;Ht*U : 1 : 
5 : 1 OTa&SfflfiKSS^SSMb, SirfiJcjK^n^v';!'^ 
-7J8t4'TY, O, A^ZrO, \ZMVX Imo I XtfS. 

[0 0 6 2] mSJC, v;i/^:::C7Ayo/l^^-y--f H : 7 
■fe5^;V7-fe h > : * : n -:^D/'?y-;l/0^;Ht*n : 
1 : 5 : 1 ST'^O, StC^MStlS -7K+T 
Y, O, ifiZrO, tC^*tT3mo 1 %B:I^8mo 1 % 50 
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Ltz, 

[0 0 6 3] zniom^mi:'^if^'r^ 

T#e>n;t3aS©7;i'^ti£€, 2 Ommx 2 0mm 
(jf^lmm) ©53?««(C^-n^'nSiJffl»CXtf>a- 
hUfc, ;^If>3-^-fCtiMI KASASOIH-D 

x^^ffl^i. xtr>a-i-*miiHieaa[S8 0 0 r pm 
tbT. ^n^*nv';i'^^#^i^«3 o^WHtes-a-fc. 
[0 0 6 4] ^smtvjmmm^'^, 450* c-i?5 

jpjssffli'iTi oiaiSDjibfc. f5in©iia^?ss:ffifflu 
xm^ir^tfi^2 iim<Dm^fii$>-orz, ;i©^;SJ;d. 

-|sI©^#R.U^jKfi£T 0 . 5MmSS©^$©i?;l/3:^ 

[0 0 6 5] ^■©^. iE-n^n©»«si 0 0 0" cx 

2m?m^LY, O. ^^#-r-2)vJU3-7K5r®3ib 
fc, OT. >?;i'n-7li*l::-^=t^n?.Y! O. /d^Z r 
O.lC^fLTlmo 1 %(Di»V3-7m^lY->f)VZ} 
=.7mt. z^)V:i~7m'P\Z^^fsn^Y, O, IAZ r 
O, tr*fbT3mo 1 %©v';l/nr:7]®2r3 Y-vJUn 
-7mt. >';i.3-7M4'IC-&W$nSY, O, r 
O, IC^fUTSmo 1 %©v;i^3-7m$8Y-vJl'a 
^7Mt»-r5. 
[0 0 6 6] 02tt±K©*llffi^J(C«Siafi£«J5^e.^ 

ii$nfc->*;u:3-7iiRr;^^iS0ij 1 tcfe^t^) vji'3-7 

IK (1 : 1 : 5 : 1 5) ©-^tl-f tlWX^IilSfSSrPl- 
0«4'tCtt«UT«Lfc0TJ&5. ^JS«sjlC*5ttSS;;i' 

3-7)K (1:1:5:15) \tmz%ZW.\^tziir>\Z. 

%mmi\zis\i)^\t^mxh^'y)v^~7m (i : 1 : 

5:5) fCj±'^igVirtg5©^a«^l'^E[^i]tt$:*rUTli 

^ifi. ip-fm,m\z'}k^'^)v:i-7m\mrih'j)vuz.7 

K (1 : 1 : 5 : 1 5) t|5|^©Elfi]#tt**-rs:ii 

[0 0 6 7] doiemHv *^ii^©>?;un:i7mT'« 

{pFn©^^*), i;;W3:n7m (1 : 1 : 5 : 1 5) 

ia$nfcMrt©^s©i^i'>Ei&nt^*t;^c**. y, o 

, ffi'^)Vzx-7^^\Z'7f^-inx\^^^Z.t^mLX\'^ 
S. i^T. rtatc^rtabfcieSdTOItSWtT* 
0. Sf::Y, O, 4^i-«LT^*r5>?;i'3r:71|g*«f§ 

[0 0 6 8] ;i©^. 1 Y-v?;i'3n7M<i:3 Y-v)!/ 
a -7Ktc*jViT«. 1 \zm-i^'.^)Vu-7m 

(1:1:5:15) ICjf^SSt^^flfi&^bTI/ifc. -5- 
bX. 3 Y->';U=J-7K«1 Y-v';m:i7K 

J;OiiSVi^«^WbTV»;fc. ±E©3Y-i?;i/a 
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fiS!fi£ias*n 0 0 0 ° cta&ss Y-i?;i/3-7 

[0 0 6 9] Slfi!tfiS*8 0 0' CtL/t«^ 

*: n-yo/V-;i'©t;i'JtS:l : 1 : 5 : StL. 

HtCfieii$nSv;i/ar:7il4'TY, O. Ailmo 1 % 10 

(fiS^jaatti 0 0 0° c-cab-5. ) 

:i7lioMig**3:i;4ofc. 

[0 0 7 0] -eois*. rtiastc^Ttar^i^airBBifiitttt 
ti'bmmmi(o]tmiT'$>i,i^)vzi-7m (i : i : 

5 : 5) lCJt^ii!^^§^ft^&S^tfc:, ^UT, 3Y-Zr 
10 0 7 1] 20 

lS*«4iE«o56?gicj:n«, -:;;i/3-'?A7;i/ai^-!j- 
[0 0 7 2] ^t^x, msi^^m<om^7!fimi^^t:^r 30 
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s - 7ig*f!Bffic?istt^ < a«^r-5 ;i t *<ajtg 

l^a5©S3a*^E(6]ttS:*t-^-:^;i/3-7li<£fBffilcSS 

[0 0 7 3] m^m 6 -Rifm^m 1 umicamim. s ib 

®«gS/!)iBBl^ttS'^r-r5v;i'3-7MSrffiffi(CflStt^ 

[0 0 7 4] mim^%iMsr>%mzi.t\.\t. mm-^"^ 

^S©iiSV^>?;i/a-7li^Slc« iiSSSStc-r^Cliii^pI 

W:fttt, B«ftttCSnfcS?g;^-:?;i/zi-7]i[© 
*l#i*ioIfiga:fci:^. ffi^Wl Ot2«©!?Bj{c±n«. %t 
«{C»l.»±IBmfig© v^l^n -7-t 7 5 i7X©tltt75ipI 
IgtfeO, lf^^(c»<fi£m^(c>^tt-r^c:<i:©;5:ViH* 

[01] **ifi«sllc^^^fflfig^RlX^©tkt!iE^J*^€.^m 

s nfc v?;!/!! - 7M©-?-n-?n© ximi^f 0 i£ m-ia + 

7MRZ/^lliS0lJl{Ci3lt^->*;i'3-7K (1:1:5: 
1 5) ©-€-n^n©Xi^[Hlfif0*|5l-0tlClt«LT^ 



[01] 



4000 



(CPS) 



2000 




(till 



6000 "1 I f ^■My- WL..., j» , i.. «x « ■ . ._ .r . , 



'""I- ^(111) 

(200) _ 



t022Li?!9' (113) 



>;Aa=7JDI(|:|:|:a 
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6000 
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